Previous studies described a relation between anxiety-related cognitive biases in normally developing children and parents. The current study examined the familial aggregation of cognitive biases in children with anxiety disorders (N = 55) and their parents, with possible moderators and mediators as mechanisms underlying this aggregation. Cognitive biases for children were measured by the dot-probe task for attention bias and by ambiguous stories for interpretation bias. Mothers' (n = 50) and fathers' (n = 30) lifetime mood and anxiety disorders were assessed, along with their attention bias (dot-probe task) and self-reported rearing styles. Results showed an association between maternal attention bias and interpretation bias of children (r = 0.31, p = 0.032). However, this association was neither moderated by maternal lifetime mood or anxiety disorders nor mediated by maternal rearing styles. The familial aggregation of maternal attention bias and children's interpretation bias is presumably influenced by other factors than maternal mood or anxiety disorders or rearing styles.
Accumulating evidence shows that children with anxiety disorders have cognitive biases that are involved in both the development, maintenance, and treatment response of anxiety (Dodd et al. 2012; Dudeney et al. 2015; Pérez-Edgar et al. 2011; Waters and Craske 2016; Legerstee et al. 2009; Waters et al. 2012 ). In particular, information processing in children with anxiety disorders is biased towards threatrelated information in the environment (Lonigan et al. 2004) . Several cognitive biases have been related to anxiety disorders that occur at different stages of information processing, such as attentional biases, interpretation biases, and confirmation biases. As these cognitive biases have a central role in childhood anxiety disorders (Dudeney et al. 2015; Pine et al. 2009 ), studies have also examined the familial aggregation of anxiety-related biases.
Several studies have focused on the familial aggregation or co-occurrence of cognitive biases in parents and children within community samples and found associations between mothers' and children's anticipation of distress (Creswell et al. , 2011 , threat interpretations (Creswell et al. 2005; and information search bias (Remmerswaal et al. 2016) . Moreover, Lester et al. (2009) showed that parents exhibit the same interpretation biases in threatening situations that involved themselves as compared to threatening situations that involved their children. Thus, parents' threat interpretations within their own environment are likely to be related to threat anticipated for their child. However, Gifford et al. (2008) showed in a clinical sample that threat interpretations made by anxietydisordered children and their mothers were not related, but mother's threat interpretation was related to anxiety reported by the child. The contradictory results between community and clinical studies highlight that other dyadic influences could be at play when relating information processing between parents and children within clinical samples.
Although previous studies have related cognitive biases in children to parents' cognitive biases, the mechanism through which parental biases influence children's biases is not fully understood. Parents may contribute to the transmission of cognitive biases through several mechanisms, such as parental modeling, parental reinforcement of anxious or avoidant behavior, and information transfer (Chorpita and Barlow 1998; Hadwin et al. 2006; Fisak and Grills-Taquechel 2007; Ooi et al. 2016) . For example, parental psychopathology has been related to both symptoms of anxiety and cognitive biases in children (Kujawa et al. 2011; Muris et al. 2010; Montagner et al. 2016) . In the study of Waters et al. (2015) attention bias in children was related to the attention bias of mothers with a lifetime mood or anxiety disorder only. This suggests a moderating role for parental psychopathology, assuming that the relation between biases in children and parents is influenced by whether anxiety in the family is clinically expressed (Legerstee and Utens 2018) . In addition, parents' cognitive biases may exert influence on their children by parental rearing practices (Finegood et al. 2017) . As parenting behaviors have also been associated with anxietyrelated cognitive biases in children (Gulley et al. 2014; Gibb et al. 2011 ), parenting could operate as a mediating variable in this familial aggregation.
Previous studies into the relation between parental and child cognitive biases have mostly been carried out in community samples (Creswell et al. 2005 (Creswell et al. , 2011 Remmerswaal et al. 2016) . Although these studies provide valuable insights into the role parents may play in the development of cognitive biases, the familial aggregation of cognitive biases in clinical samples can contribute to our understanding of the intergenerational transmission of anxiety disorders. Even though fathers have been shown to play an important role in childhood anxiety (Bögels and Phares 2008) , fathers have been rarely involved when studying parental and child cognitive biases. The current study aims to fill this gap in the literature of familial aggregation of cognitive biases in clinical samples by examining the aggregation of attention and interpretation biases in children with anxiety disorders and both mothers' and fathers' attention bias. We hypothesized that cognitive biases between children and their parents would be related, without specific expectations for differences between mothers and fathers. The second aim of this study was to examine the influence of both maternal and paternal psychopathology and rearing styles as respectively, moderators and mediators in the familial aggregation of these cognitive biases. Based on the literature, we hypothesized that the familial aggregation of cognitive biases would be especially apparent for parents with past or current psychopathology. Also, we hypothesized that this aggregation would be mediated by parental rearing styles that have previously been associated with anxiety-related cognitive biases in children. Whereas in the literature also the term familial transfer or transmission is used, we here refer to aggregation, considering the bottom-up approach of our study.
Methods

Participants
The sample consisted of 55 children (M age = 11.15, SD = 2.27, range = 8.04-16.91), of whom their mothers and fathers were also asked to participate. In total, 50 mothers (91% of all mothers, n = 55) and 30 fathers (61% of all fathers, n = 49) agreed to participate themselves. Descriptive characteristics of children and participating parents are displayed subsequently in Tables 1 and 2. Children with participating parents did not differ on severity score of primary anxiety diagnosis compared to children with nonparticipating parents (t (53) = 1.02, p = 0.312). Participating parents did not differ on demographic characteristics from non-participating parents (t < 1.78, ps > 0.081).
Eligible for participation were children consecutively referred to the outpatient clinic of the Erasmus Medical Center, Sophia's Children's Hospital or the Lucertis Center for Child and Adolescent Psychiatry in the Rotterdam area, The Netherlands, between September 2013 and July 2016. This study is part of a larger research project to investigate the role of cognitive biases in the treatment of childhood anxiety disorders by examining the effectiveness of attention bias modification (ABM) in combination with Cognitive Behavioral Therapy (CBT) (de Lijster et al. 2019 ). This -2013-375) and the randomized controlled trial was registered with ClinicalTrials.gov, number NCT03764644. Inclusion criteria were based on children's eligibility for CBT: age between 8 and 16 years along with a primary diagnosis of separation anxiety disorder (SAD), social phobia (SOP), specific phobia (SP), or generalized anxiety disorder (GAD), according to the Anxiety Disorders Interview Schedule for children and parents (ADIS-C). Exclusion criteria were a total IQ of 85 or less, poor command of the Dutch language, serious physical disease, psychosis, substance abuse, autism spectrum disorders, obsessive-compulsive disorder (OCD), posttraumatic stress disorder (PTSD), acute stress disorder, panic disorder (PD), agoraphobia (AGO), major depressive disorder (MDD), and current pharmacological anxiety treatment or psychological treatment in the past 6 months. Children who fulfilled the study criteria but declined to participate (n = 11) did not differ regarding gender, age, SES, or anxiety disorder severity compared to eligible children who participated (t < 1.64, ps > 0.105).
Measures
Demographics IQ was measured as full scale IQ by the Weschler Intelligence Scale for Children-III (WISC-III) and part of the regular clinical assessment. When IQ was not part of clinical assessment (n = 6), tasks verbal fluency and block patterns of the WISC-III were used for inclusion into the study. Socioeconomic status (SES) was based on the residential area of the children and their families, for which SES status z-scores were derived based on the average household income, level of education, and employment rates of the area (Knol et al. 2012) . Higher status z-scores indicate higher SES.
Compositional Interview Diagnostic Schedule (CIDI) for Parental Psychopathology
The CIDI 2.1 (WHO 1997) is a fully structured and computerized diagnostic interview and was used to assess parental lifetime and current anxiety and mood disorders according to criteria of the DSM-IV. Based on the CIDI 2.1, the following anxiety disorders were classified: namely SP, PA, AGP, SOP, GAD, OCD, and PTSD. In addition: MDD, depression NAO, dysthymia, bipolar disorder, and cyclothymic disorder were diagnosed as lifetime or current mood disorders. Master level students were trained for the assessment of the computerized CIDI. As the computerized CIDI provides classifications, the interview can be administered with minimal training as clinical judgment is not required (Cooper et al. 1998) . The reliability of the CIDI 2.1 has been demonstrated to be excellent, and the validity has been demonstrated to be adequate Wittchen 1994) . Parental psychopathology was defined as the presence or absence of a current or lifetime anxiety or mood disorder. Lifetime disorders which duration ended before the child was born, were considered as no parental psychopathology for analyses.
Egna Minnen Beträffande Uppfostran, Parent Report (EMBU-P)
The EMBU-P (Swedish acronym for My Memories of Upbringing) assessed parental rearing styles from the parents' perspective. Conceptually, the parent report version is very similar to the child report questionnaire EMBU-C (Markus et al. 2003 ) and the items reflect parents' current thoughts on their own parenting practices and experiences of parenting behavior. For the current study, the subscales emotional warmth (19 items), rejection (18 items), and overprotection (10 items) were assessed on a 4-point scale (1 = no, never, 2 = yes, sometimes, 3 = yes, often, 4 = yes, most of the time). In this study, subscale internal consistency for mothers was 0.85, 0.73, and 0.74 and for fathers 0.89, 0.76, 0.57, which is generally in line with the psychometric properties reported for the EMBU-C (Markus et al. 2003) . For the overprotection scale, the item "If your child has a secret, you want to know them" was removed due to insufficient item-total correlations. 
Attention Bias Children and Parents
Attention bias in children and parents was measured with the dot-probe detection task. This task was programmed using E-prime v2.0 (Psychology Software Tools, Inc.) and presented on a Fujitsu Lifebook computer in a quiet room with minimal visual and auditory distractions. In this task, a cross appeared in the middle of the screen for 500 ms followed by two stimuli shown simultaneously (left and right) for 500 ms for each trial. Stimuli and total number of trials were the same for parents and children and followed by a probe in the spatial location previously occupied by one of the pictures. Probes consisted of two dots that were either placed next to each other or above each other and were shown until one of the corresponding labeled keys were pressed. Participants were instructed to respond as accurately and quickly as possible. Because of a software defect, attention bias could not be assessed for one mother. For two fathers, attention bias was missing because they could not physically attend the research assessment. Ten practice trials with neutral stimuli were performed which allowed a maximum of four errors. Practice trials were repeated if children made more than four errors. After the practice trials, four blocks consisting of 40 trials each (180 trials in total) were performed and participants were allowed to take short breaks in between. Picture pairs were either threatening-neutral (128 trials) or neutral-neutral (32 trials). For threatening-neutral pairs, probes occurred in half of the trials at the same spatial location as the threatening picture (congruent trials) and in half of the trials at the opposite location of the threatening picture (incongruent trials).
Because of the high rate of homotypic comorbidity of anxiety disorders (Wittchen et al. 2007 ), stimuli reflected all included anxiety disorders (SAD, SP, SOP, and GAD). For SAD, pictures that showed either separation (threatening) or reuniting (neutral) scenarios of adults and children were used (In-Albon et al. 2009 ). Pictures of faces expressing anger or disgust (threatening) or neutral faces from a set of Japanese and Caucasian Facial Expressions of Emotions (JACFEE; Biehl et al. 1997; Matsumoto and Ekman 1988) were used to reflect SOP. For SP, pictures were selected from the International Affective Picture System (IAPS; Lang et al. 1997 ) of animals (e.g. a barking dog), blood, and threatening phenomena in nature, along with neutral pictures of objects or nature. Four additional pictures of a tunnel and elevator were taken to ensure full coverage of different phobias. The first three blocks comprised the SAD, SOP, and SP stimuli per participant in a randomized order. In the final block, threat-related and neutral words were selected to comprise GAD from the Dutch Affective Words List (Moors et al. 2013 ) because of the difficulty to visualize words like "dead" or "pain". Both the location of the probes, number of (in)congruent trials and type of stimuli (for the first three blocks) were counterbalanced across trials. In this study, we calculated the average attention bias for children, mothers, and fathers across anxiety disorder stimuli subtype.
Data preparation was conducted in line with previous studies with excluding Reaction Times (RTs) from trials with errors, if RTs were < 200 ms, > 1500 ms, and when > 2.5 SD above the participant's mean RT (Montagner et al. 2016; Shechner et al. 2014) . The average amount of excluded trials was 15.2% for children, 5.9% for mothers, and 6.8% for fathers. In line with previous studies, attention bias scores were calculated by subtracting the average RT on congruent trials from the average RT on incongruent trials (Roy et al. 2008) . Positive values represent greater attention towards threatening compared to neutral stimuli, whereas negative values reflect attention away from the threatening relative to neutral stimuli.
Interpretation Bias Child
We used ambiguous stories to measure children's interpretation bias (Muris et al. 2000) . Nine audiotaped, hypothetical stories consisting of five sentences each were used, with three types of stories: separation anxiety stories (e.g. your parents go on holiday and you have to stay with your aunt), social anxiety stories (e.g. first day at a hockey training), and generalized anxiety stories (e.g. you have to make a very difficult test at school). After listening to the stories, the child was asked to tell the researcher how he or she thinks that the story will end. The researcher wrote what the child said verbatim. Two raters who were blind to the other collected measures judged whether the child interpreted the story as scary (1) or non-scary (0). An interrater reliability analysis using the Kappa statistic was performed to determine consistency among the two raters (McHugh, 2012) . For the category separation anxiety the interrater reliability was Kappa = 0.73 (p < 0.001), for social anxiety κ = 0.83 (p < 0.001) and for generalized anxiety κ = 0.71 (p < 0.001). For total interpretation bias score in statistical analyses, a total score (max. 9) was created by summing up the scores of all stories. Two children could not complete the interpretation bias task because of time concerns. In addition, a weighted total score was created when one score of the three story types was missing (n = 2).
Procedure
The ADIS-C was completed before participation in the study as part of the regular clinical assessment. After the clinical assessment was completed, parents and children were informed about the study verbally and with patient information letters in which the concept of attention bias was explained in layman's language. At the day of the research assessment, children and their parent(s) were invited to the outpatient clinic for which parents received a compensation of their travel costs but no participation fee. Informed consent was obtained from both parents and children aged 12 years and older and from parents regarding their own participation. After signing informed consent, both children and parents were given instructions about the dot-probe task. Participants were told they would see different images and their task was not to pay attention to the images but to respond to the appearing dots. Children first performed the dot-probe task and subsequently the interpretation bias task which was explained as listening to stories that were either "scary" or "non-scary" and it was their task to guess how each story would end. In the meanwhile, parents alternately completed the CIDI, dot-probe task and digital questionnaires in a separate room. No debriefing was given regarding the tasks.
Statistical Analyses
All analyses were performed with SPSS version 24 (IBM 2017). To describe the familial aggregation between parents' and children's attention biases, paired sample t-tests for attention bias were used. In addition, bivariate associations were computed with Pearson correlation coefficients between parents' attention bias and children's attention bias and interpretation bias. Follow-up moderation and mediation analyses were performed for significant associations between parents' attention bias and children's attention bias and interpretation bias. Models of moderation were analyzed separately for mothers and fathers in which parental psychopathology was hypothesized to moderate the familial aggregation of parental attention bias and children's cognitive biases. Models of mediation were analyzed separately for mothers and fathers with parental rearing styles as mediating variables. Formal moderation and mediation analyses were performed using the 'PROCESS' macro for SPSS, version 3.3 (http://www.afhay es.com/) with bias-corrected bootstrapping using 1000 replications for mediation analyses (Preacher and Hayes 2008). Because of the explorative character of the study, α = 0.05 was used for all statistical analyses without correcting for multiple testing. Table 1 shows the descriptive and clinical characteristics of children and parents. Children most often had an ADIS-C severity rating of ≥ 4 for GAD (52.7%) and SP (45.5%) and comorbidity was high (49.1%). Table 2 shows that less than half of the mothers (42%) fulfilled the criteria of a mood or anxiety disorder during the lifetime of the child and SP (24%) and MDD (28%) were the most common disorders. In total, seven fathers (23.3%) fulfilled the criteria for a mood or anxiety disorder during the lifetime of their child. For fathers, SP and MDD were the only classified disorders (20% and 10%, respectively).
Results
Descriptive Analyses
Child and Parental Disorders
Cognitive Biases for Children and Parents
On average, the direction of the attention bias of anxiety-disordered children was towards threat (M = 11.31, SD = 44.89) for which the one sample t test of statistical difference from zero showed a trend towards significance (t (54) = 1.87, p = 0.067, d = 0.25). The direction of the attention bias of mothers was also towards positive (M = 4.45, SD = 29.73) but not significant different from zero (t (48) = 1.05, p = 0.300, d = 0.15). Fathers attention bias was away from threat (M = − 7.76, SD = 17.42), and significantly differed from zero (t (27) = − 2.36, p = 0.026, d = 0.45).
Paired samples t-tests indicated a statistical difference between the attention bias scores of children and fathers (t (27) = 2.57, p = 0.016, d = 0.76), but not between children and mothers (t (48) = 1.32, p = 0.192, d = 0.36). Children's threatening interpretations ranged from zero to seven out of the nine stories (M = 1.82, SD = 1.79). When relating demographic characteristics in relation to children's cognitive biases, no variable (gender, age, SES, IQ) was either related to attention bias or threat interpretation scores (all r < 0.23, p > 0.116). Also, parents' age and SES was not related to their attention bias scores (all r < 0.18, p > 0.375).
Familial Aggregation of Cognitive Biases
A correlation matrix is presented in Table 3 with the strength of the relations between parental and children's cognitive biases. Attention bias scores of mothers and fathers were not related to attention bias scores of children (r = − 0.23, p = 0.109, r = − 0.29, p = 0.138). For children's interpretation bias, a significant small positive correlation was found with maternal attention bias (r = 0.31, p = 0.032). Thus, attention bias towards threat for mothers was associated with more threat interpretation biases in children. Fathers' attention bias score was not related to threat interpretations made by children (r = − 0.10, p = 0.632).
Effects of Parental Psychopathology and Rearing Styles
Follow-up analyses were performed for the association between maternal attention bias and children's interpretation bias (Fig. 1a) . The moderation effect of maternal psychopathology and the mediating effect of rearing styles were examined (as displayed in Fig. 1b-e ).
Moderation Effect of Maternal Psychopathology
A moderation analysis was performed to assess whether the association between maternal attention bias and children's attention bias was influenced by maternal psychopathology. The moderation analysis showed no interaction between maternal attention bias and maternal psychopathology (B = 0.00, t (47) = 0.19, p = 0.852, 95% CI − 0.03; 0.04). Also, there were no main effects of maternal attention bias (B = 0.02, t (47) = 1.99, p = 0.053), or maternal psychopathology (B = 0.42, t (47) = 0.78, p = 0.439) on children's interpretation bias score.
Mediation Effect of Maternal Rearing Styles
To assess whether rearing styles were mediators in the association between maternal attention bias and child interpretation bias, three mediation analyses were performed for maternal emotional warmth, maternal rejection, and maternal overprotection separately (as displayed in Fig. 1b-d) .
The first mediation analysis for maternal emotional warmth showed that the direct effect (c' path) of maternal attention bias on child interpretation bias remained significant after controlling for maternal emotional warmth (B = 0.02, t (47) = 2.24, p = 0.030, 95% CI 0.00; 0.04). The indirect (a*b path) effect through maternal emotional warmth was small and not significant (B = 0.00, 95% CI − 0.01; 0.00). This implies that the total effect (c' path) between maternal attention bias and child interpretation bias was not mediated by maternal emotional warmth.
In the second mediation analysis, adding maternal rejection to the model led to a non-significant direct effect (c' path) of maternal attention bias on child interpretation bias (B = 0.02, t (47) = 1.92, p = 0.061, 95% CI 0.00; 0.04). The indirect (a*b path) effect through maternal rejection was Fig. 1 Moderation (b) and mediation analyses (c-e) between maternal attention bias and child interpretation bias (a) small and not significant (B = 0.00, 95% CI − 0.01; 0.01), indicating no mediating effect of maternal rejection.
For the third mediation analysis, maternal attention bias was significantly related to maternal over protection (a path), B = 0.04, t (47) = 2.34, p = 0.024, 95% CI 0.01; 0.07. The direct effect (c' path) of maternal attention bias on child interpretation bias was not significant after controlling for maternal over protection (B = 0.02, t (47) = 1.72, p = 0.093, 95% CI − 0.00; 0.03). The indirect (a*b path) effect through maternal over protection was small and not significant (B = 0.00, 95% CI − 0.00; 0.01). Thus, the total effect (c' path) between maternal attention bias and child interpretation bias was not mediated by maternal over protection.
Discussion
The first aim of this study was to examine the familial aggregation of cognitive biases in children with anxiety disorders and their parents. Results showed that maternal attention bias was related to the interpretation bias of children. In contrast to our hypothesis, children's attention bias was not related to parental attention bias within this study's clinical sample. The second aim of this study was to examine the effect of parental psychopathology and rearing styles as respectively, moderators and mediators in the familial aggregation of cognitive biases. In contrast to our expectations, the association between maternal attention bias and children's interpretation bias was not significantly influenced by maternal psychopathology, neither were maternal rearing styles found to mediate this relation. The current study adds to previous community studies into cognitive biases in children and parents by demonstrating how these biases are interrelated when children are diagnosed with an anxiety disorder.
Although the effect was small, maternal attention bias towards threat was related to more threat interpretations made by children. There are several explanations for this familial aggregation from maternal attention bias to child interpretation bias. First, attention bias of mothers could affect their own information processing at a later stage than attention regulation, which correlates with their child's interpretation bias. However, as the previous study with a clinical sample by Gifford et al. (2008) found no relation between interpretation biases of mothers and children, so far this is not supported by the literature. Second, as attention bias operates at a subliminal level, another explanation could be that children observe their mother's verbal or behavioral response following their attention bias (Waters and Craske 2016) . This explanation is in line with the indirect transmission of maternal attention biases to offspring proposed by Waters et al. (2015) via greater exposure to negative information by mothers. Third, maternal attention bias could be a response to children's interpretation bias. Previous studies in community and at-risk samples have shown a reciprocal relation between children's cognitive bias and maternal attention bias and expectations of their child's anxious cognitions (Creswell et al. , 2011 Waters et al. 2018) .
In contrast to our expectations, we found no association between parents' attention bias and children's attention bias. In the study by Waters et al. (2015) , attention bias towards threat for children was associated with attention bias away from happy faces for mothers with lifetime emotional disorders. As we only measured attention bias towards threat, we could not test whether some mothers had an attention bias away from happy stimuli. A more recent study examined the prospective and concurrent relations between anxiety and attention bias of children and parents in a community sample. This study by Aktar et al. (2019) showed that instead of attention biases of parents being a predictor for children's attention bias at 7.5 years, parents' anxiety when children were 4.5 years old predicted children's attention bias over time. Because we used an experimental study design, we could not examine the developmental change of cognitive biases for children. It should be mentioned that in line with previous studies (for an overview, see Mogg et al. 2017 ), children in our study did not have a significant attention bias towards threat. In contrast to adults, the relative role of attention bias for children with anxiety seems to be minor (Abend et al. 2018) .
The current study included both mothers and fathers and hence, we were able to contrast findings regarding paternal and maternal influences. Interestingly, children's direction of attention bias was different from the attention bias measured for their fathers. Although not significantly different from zero, children's direction of attention bias was towards threat (Puliafico and Kendall 2006) . In contrast, fathers were found to have an attention bias away from threat. It has been suggested that when faced with threat, fathers are the first person children turn to as they search for clues how to interpret the situation (Bögels and Phares 2008; Kilic et al. 2003) .
In the presence of their fathers, for children with anxiety disorders, reassurance from fathers regarding threat may be no longer sufficient. This could explain why children are hypervigilant for threat as their fathers avoid threat-related cues. However, in the current study, attention bias between fathers and children was not related and cognitive biases in children could also be irrespective of their fathers' bias.
Although maternal self-reported overprotection was associated with an attention bias towards threat for mothers, we found no effect of maternal psychopathology or rearing styles in explaining the familial aggregation of cognitive biases in children and mothers. Several studies have shown the aggregation of anxiety disorders in families (Low et al. 2012; Connell and Goodman 2002) . However, the familial aggregation of maternal attention bias and children's interpretation bias was not moderated by maternal psychopathology in the current study. Possibly, transmission of anxiety-related cognitive biases is stronger for specific anxiety disorders, which has previously been shown for PD in parents and negative interpretation of panic scenarios for children (Legerstee and Utens 2018 ). An alternative explanation for the lack of the moderating effect of maternal psychopathology could be that cognitive biases aggregate in families regardless of mothers' history of emotional disorders. In addition, the direct effect between maternal attention bias and children's interpretation bias disappeared when maternal rejection and overprotection were added to these models. This suggests that these parenting styles may not be distinctive constructs but instead overlap with cognitive biases in parents. Instead of parental psychopathology and overall parenting styles, other, more specific parental practices in threatening or stressful situations may influence the transmission of cognitive biases (Darling and Steinberg 1993) . This is supported by two previous twin-studies showing that up to 70% of the variance in anxiety-related cognitive biases can be explained by the non-shared environment (Eley et al. 2008; Lau et al. 2012 ). More dysfunctional parent practices such as lack of consistency of expectations, restricted communication, and poor interpersonal relationship may play a role as the study by Blossom et al. (2013) found an association between child reported family dysfunction and children's threat bias.
A strength of the current study is that we examined the association of several parental characteristics with different cognitive biases in children with anxiety disorders. Previous studies examined this association in community samples, although cognitive biases in children with anxiety disorders are different from normally developing children (Waters et al. 2010) . Also, by examining both attentional and interpretation bias in children, we could further isolate familial aggregation of these cognitive biases with parental characteristics. In addition, fathers have been rarely involved in previous studies and were included next to mothers. Moreover, this is the first study that focused on mechanisms by which parents' and children's cognitive biases are related.
However, the findings of the current study should be placed in the light of the following limitations. First, the small sample size of the current study may have hampered to detect significant associations and moderating or mediating effects. In addition, we did not correct our statistical analyses for multiple testing because of the small sample and explorative character of the analyses. Second, although we examined parents' attention bias, we did not assess interpretation bias of parents. Third, because of the cross-sectional nature of the current study, we could not differentiate whether children's cognitive bias was amplified by parents cognitive bias or rearing style, or whether parents developed an attention bias as a response to their child's heightened anxiety. For this purpose, future longitudinal studies with larger sample sizes are needed.
If replicated in a larger sample, our findings could have clinical implications that may guide the involvement of parents in the treatment of childhood anxiety disorders. Even though parents are generally involved along the side during CBT, debate remains whether additional sessions for parents increase treatment effectiveness (Breinholst et al. 2012) . As attention bias of mothers and interpretation bias of anxietydisordered children are interrelated it may be beneficial to target maternal cognitive biases to improve anxiety recovery rates. First, maternal cognitive biases could be specifically addressed during parental sessions using ABM (Hakamata et al. 2010) . Second, in addition to psychoeducation regarding childhood anxiety, parents of children with anxiety disorders may be informed how cognitive biases operate within their daily rearing practices. A previous pre-post treatment study showed that teaching mothers of anxious children child management skills reduced maternal interpretation bias at post-treatment (Creswell et al. 2005 ). However, it should be noted that the effect we found regarding the familial aggregation of cognitive biases in our study was small. Future studies with larger sample sizes and hence more statistical power are needed to examine other factors that explain the familial aggregation of cognitive biases for anxiety disorders.
Conclusion
The results of the current clinical study add to previous community studies by demonstrating how cognitive biases between parents and children are interrelated in clinical samples. Findings indicate a possible familial aggregation across type of bias between children with anxiety disorders and their mothers. This aggregation was not dependent on maternal psychopathology, nor did we find evidence for a mediating role of maternal rearing styles. Therefore, the mechanism through which cognitive biases operate warrants further research. Ethical Approval All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
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